Functional coupling of cleavage and polyadenylation with transcription of mRNA.
Cleavage and polyadenylation define the 3' ends of almost all eukaryotic mRNAs and are thought to occur during transcription. We describe a human in vitro system utilizing an immobilized template, in which transcripts in RNA polymerase II elongation complexes are efficiently cleaved and polyadenylated. Because the cleavage rate of free RNA is much slower, we conclude that cleavage is functionally coupled to transcription. Inhibition of positive transcription elongation factor b (P-TEFb) had only a modest negative effect on cleavage, as long as transcripts were long enough to contain the polyadenylation signal. In contrast, removal of the carboxyl-terminal domain of the large subunit of RNA polymerase II had a dramatic negative effect on cleavage. Unexpectedly, the 5' portion of transcript after cleavage remained associated with the template in a functional, polyadenylation-competent complex. Efficient cleavage required 5' capping by the human capping enzyme, but the reduction of cleavage seen of transcripts in COOH-terminal domain-less polymerase elongation complexes, was not because of lack of capping.